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Abstract 



A multi-user digital laser imaging system (10) for imaging film from bar coded cartridges (18) as a 
function of image values representative of the images to be printed. The imaging system includes 
memory (68) for storing transfer functions and film models for each of several users. The transfer 
functions characterize the relationships between image values and expected imaged film transmittance 
quantities. The film models characterize the relationship between the transmittance quantities and laser 
drive values that will provide the appropriate film exposure. An image management subsystem (14) 
generates lookup tables characterizing the relationship between image values and laser drive values on 
the basis of user-selected transfer functions and film models selected by the system through the use of 
film identification information read from the bar code (42). During imaging operations the image 
management subsystem accesses the lookup tables as a function of the image values to obtain the 
appropriate laser drive values. The transfer functions can be modified to accommodate user 
preferences. Test wedge calibration procedures are periodically implemented to correlate the film 
models to measured sensitometric characteristics. Density patch calibration procedures are perfo rmed 



during each imaging operation to correct for drifts caused by the film developing subsystem. 
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(54) DIGITAL LASER IMAGING SYSTEM 
(57)Abstract: 

PURPOSE: To obtain a laser imaging system which can 
automatically correct the variation in the photosensitive 
characteristic and development parameter of a film. 
CONSTITUTION: An image management subsystem 14 
prepares a look-up table, based on a transfer function and a 
film model selected by a user, calculates the laser drive value 
for an image value by utilizing the look-up table, and transmits 
the laser driving value to a printer subsystem 12. A density 
patch of intermediate luminance is printed on the upper end of 
the film at every print and the change with passage of time of 
the developing processing at a film -processing subsystem 16 is 
corrected by measuring the density of the patches. At film- 
exchanging time, etc., the density patches are first printed at a 
prescribed laser drive value and a film model is corrected to the 
photosensitive characteristic of the actual film by measuring the density of the patches. 
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[Claim(s)] 

[Claim 1] The digital image value which expresses an image to the film contained in the film acceptance device. 
As a function of a user command and the film information showing the property of a film An image-data input 
means for an image to be copied and to be a system and to receive the above-mentioned digital image value, A 
user command means to receive the above-mentioned user command, and a film information input means to 
receive the above-mentioned film information, The laser scan means which is a means to react to a digital laser 
drive value, and can scan the laser beam for copying an image on the above-mentioned film. The concentration 
forecast of the film with which it is the transfer function memory which memorizes the data showing the 
property of two or more transfer functions, and, as for this each transfer function, an image is copied. The 
concentration forecast of the film with which it is the transfer function memory which is a thing showing 
relation with a corresponding image value, and the film model memory which memorizes the data showing the 
property of two or more film models, and, as for this each film model, an image is copied, The film model 
memory which is a thing showing relation with a corresponding laser drive value, RAM and the above- 
mentioned image-data input means for memorizing digital data, A user command means, a film information 
input means, and a laser scan means, It has the digital processor connected to transfer function memory, film 
model memory, and RAM. This digital processor Transfer function memory is accessed as a function of the 
above-mentioned user command. Film model memory is accessed as a means to choose the data showing the 
transfer function for which a user asks, and a function of film information. A means to choose the data showing 
a film model in order to copy an image on a film, A means to create the look-up table of the data by which the 
relation between a laser drive value and an image value is characterized as a function of the selected transfer 
function and the selected film model, and to memorize to RAM, In order to be a means to access the laser drive 
value in the created look-up table as a function of an image value and to copy an image on a film The digital 
laser imaging system characterized by having a means to transmit the accessed drive value to a laser scan 
means. 

[Claim 2] The above-mentioned transfer function memory memorizes the above-mentioned transfer function as 
data by which the range of the transmittance forecast of an image and relation with a corresponding image value 
are characterized. The above-mentioned film model The above-mentioned film model is memorized as data by 
which the range of the transmittance forecast of an image and relation with a corresponding film exposure value 
are characterized. The above-mentioned digital processor Furthermore, the above-mentioned film model 
memory is accessed as a function of a transmittance value. A means to determine a corresponding film exposure 
value, and a means to compute a laser drive value as a function of the determined film exposure value. By 
creating the index table of the data by which the relation between a laser drive value and a corresponding 
transmittance value is characterized, and accessing an index table as a means to memorize to RAM, and a 
function of a desired transmittance value The digital laser imaging system according to claim 1 characterized by 
having a means to create from the transfer function which had the look-up table of the data by which the 
relation between a laser drive value and an image input value is characterized chosen. 
[Claim 3] The film-processing system which develops the film with which the image was copied, and the 
concentration meter which offers the information showing the concentration of each part of the developed film. 
It is the test wedge memory which memorizes the test wedge data showing the property of a test wedge. These 
test wedge data are further equipped with the test wedge memory which is a thing showing the range of the laser 
drive value corresponding to the film density forecast characterized with a film model. While connecting with a 
film-processing system, a densimeter, and test wedge memory, the above-mentioned digital processor It has a 
test wedge calibration means. Furthermore, this test wedge calibration means A test wedge print initiation 
means to start accessing test wedge memory and copying the image of a test wedge on a film as a function of a 
laser drive value, A test wedge processing means to make the information which develops the test wedge on the 
film with which the image was copied, and expresses the actual concentration of the developed test wedge offer 
with a densimeter, A wedge comparison means to compare the actual concentration of a test wedge with a 
corresponding film density forecast. The digital laser imaging system according to claim 1 characterized by 
having a film model correction means to correct the above-mentioned film model data as a function of the 
above-mentioned compound value so that it may be in agreement with the film property that the above- 
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mentioned film model is actual. 

[Claim 4] The above-mentioned laser scan means is equipped with the attenuator which adjusts fiarther the 
reinforcement of the laser beam scanned in response to an attenuator control signal. The above-mentioned 
system Furthermore, it has the concentration patch memory which memorizes the data showing the property of 
a concentration patch. These concentration patch data express the digital laser drive value corresponding to the 
film density forecast as which the film with which the image was copied and developed was determined 
beforehand. The above-mentioned digital processor While connecting with an attenuator and concentration 
patch memory, it has a concentration patch calibration means further. This calibration means Concentration 
patch memory is accessed. As a function of a laser drive value A concentration patch calibration initiation 
means to start copying the image of a concentration patch on each film, A concentration patch processing means 
to make the information showing the actual concentration of the patch which developed the concentration patch 
on the film with which the image was copied by the above-mentioned film-processing system, and was 
developed by the above-mentioned densimeter offer, The digital laser imaging system according to claim 3 
characterized by having a patch comparison means in comparison with the film density forecast which 
corresponds the actual concentration of a patch, and the attenuator control means which generates an attenuator 
control signal as a ftinction of a patch compound value. 

[Claim 5] It is the digital laser imaging system according to claim 1 characterized by equipping the above- 
mentioned film acceptance device with the device in which the cartridge of the film which has film information 
in the format in which machine reading is possible is received, and equipping the above-mentioned film 
information input means with the reader style which reads film information in a cartridge. 
[Claim 6] An image-data input means to copy an image on a film as a function showing an image of a digital 
image value and to be a system and to receive the above-mentioned digital image value, A film acceptance 
means to receive the cartridge of the film which has film information in the format in which machine reading is 
possible, A film information reading means to read film information in the cartridge into which it was put by 
the film acceptance means. The laser scan means which is a means to express a digital laser drive value, and can 
scan a laser beam in order to copy an image on a film, The film-processing system which develops the film with 
which the image was copied, and the concentration meter which offers the information showing the 
concentration of each part of the developed film, The look-up table memory which memorizes the look-up table 
data showing the relation between a laser drive value and the above-mentioned digital image value, The 
concentration calibration memory which memorizes the data showing 1 or the laser drive value beyond it 
corresponding to a film density forecast. An image-data input means, a film information reading means, and a 
laser scan means, It has the digital processor connected to a film-processing system, a densimeter, look-up table 
memory, and concentration calibration memory. This digital processor A means to start accessing concentration 
calibration memory and copying the image of 1 or the concentration calibration patch beyond it on the above- 
mentioned film, A means to make the calibration patch on a film develop by the film-processing system, A 
means to make the information showing the actual concentration of a calibration patch offer with a 
concentration meter, The means in comparison with the film density forecast which corresponds the actual 
concentration of a calibration patch. In a means to create lookup data as a function of the film information read 
in the cartridge, and the compound value of the actual value of the concentration of a calibration patch, and a 
forecast, and the created look-up table The digital laser imaging system which is a means to access a laser drive 
value as a function of an image value, and is characterized by having the means which tells the accessed drive 
value to a laser scan means in order to copy an image on a film. 

[Claim 7] an above-mentioned digital processor means for an above-mentioned film acceptance means to be 
constitute so that the cartridge of the film which have film type information in the format in which machine 
reading be possible be receive , and to create above-mentioned look-up table data be a digital laser imaging 
system according to claim 6 characterize by create above-mentioned look-up table data as a function of the film 
type information read in the cartridge , and the compound value of the actual value of the concentration of a 
calibration patch , and a forecast . 

[Claim 8] The above-mentioned concentration calibration memory memorizes the test wedge data showing the 
property of two or more test wedges. These test wedge data express the range of the laser drive value 
corresponding to a film density forecast. A means to access the concentration calibration memory with which 
the above-mentioned digital processor is equipped A means to measure the concentration with which starts 
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printing a test wedge on a film and the above-mentioned digital processor is equipped A means to create the 
look-up table data with which the above-mentioned digital processor is equipped v^th the actual concentration 
of a test wedge as compared with a corresponding film density forecast The digital laser imaging system 
according to claim 6 characterized by creating a look-up table as a function of the film information read in the 
cartridge, and the compound value of the actual value of the concentration of a test wedge, and a forecast. 
[Claim 9] The above-mentioned laser scan means is equipped with the attenuator for adjusting further the 
reinforcement of the laser beam scanned in response to an attenuator control signal. The above-mentioned 
system Furthermore, it has the concentration patch memory which memorizes the data showing the property of 
a concentration patch. These concentration patch data express the digital laser drive value corresponding to the 
concentration forecast as which the film with which the image was copied and developed was determined 
beforehand. The above-mentioned digital processor While connecting with an attenuator and concentration 
patch memory, it has a concentration patch calibration means further This concentration patch calibration 
means A concentration patch calibration initiation means to start accessing concentration patch memory and 
copying the image of a concentration patch as a function of laser drive data on each film, A concentration patch 
processing means to make the information showing the actual concentration of the patch which was made to 
develop the concentration patch on the film with which the image was copied by the above-mentioned film- 
processing system, and was developed offer with a densimeter. The digital laser imaging system according to 
claim 6 characterized by having a patch comparison means in comparison with the film density forecast which 
corresponds the actual concentration of a patch, and the attenuator control means which generates an attenuator 
control signal as a function of a patch compound value. 

[Claim 10] The above-mentioned concentration calibration means memorizes the test wedge data showing the 
property of two or more test wedges. These test wedge data A means to access the above-mentioned 
concentration calibration memory with which expresses the range of the laser drive value corresponding to a 
film density forecast, and the above-mentioned digital processor is equipped A means to measure the 
concentration with which starts the print of the test wedge to a film and the above-mentioned digital processor 
is equipped A means to create the lookup data table with which the above-mentioned digital processor means is 
equipped with the actual concentration of a test wedge as compared with a corresponding film density forecast 
The film information read in the cartridge in look-up table data, It creates as a function with the compound 
value of the actual value of the concentration of a test wedge, and a forecast. The above-mentioned digital 
processor Access the above-mentioned concentration calibration memory and it starts printing a test wedge on a 
film. The digital laser imaging system according to claim 6 characterized by creating look-up table data for the 
concentration of a test wedge as compared with the forecast of film density as a function of the compound value 
of the actual value of the concentration of a concentration patch, and a forecast. 
[Claim 1 1] As a function of the digital image value showing an image, a user command, and the film 
information showing the property of a film An image-data input means for an image to be copied on a film and 
to be a system and to receive the above-mentioned digital image value, A user command means to receive the 
above-mentioned user command, and a film acceptance means to accept the cartridge of the above-mentioned 
film which has film information in the format in which machine reading is possible, A film information reading 
means to read film information in the cartridge into which it was put by the film acceptance means. The laser 
scan means which can scan a laser beam in order to react to a digital laser drive value and to copy an image on 
the above-mentioned film. The film-processing system which develops the film with which the image was 
copied, and the concentration meter which offers the information showing the concentration of each part of the 
developed film. The concentration forecast of the film with which it is the transfer function memory which 
memorizes the data showing the property of two or more transfer functions, and, as for this each transfer 
function, the image was copied, They are the transfer function memory which is a thing showing relation with a 
corresponding image value, and the film model memory which memorizes the data showing the property of two 
or more film models. The concentration forecast of the film with which, as for this each film model, the image 
was copied about the film of a particular type, The film model memory which is a thing showing relation with a 
corresponding laser drive value. It is the test wedge memory which memorizes the test wedge data showing the 
property of a test wedge. The test wedge memory with which these test WEJI data express the range of the laser 
drive value corresponding to the film density forecast characterized with a film model and which is a thing. It 
has RAM which memorizes digital data, and a digital processor. This digital processor A means to access 
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transfer function memory as a function of the above-mentioned user command in order to choose the transfer 
function for which a user asks, and in order to choose the film model for copying an image as a film A means to 
access the above-mentioned film model as a function of the film information read in a cartridge, A means to 
start accessing the above-mentioned test wedge memory and copying the image of a test wedge on a film, A 
means to make the test wedge on the film with which the image was copied develop by the above-mentioned 
film-processing system, A means to make the information showing the actual concentration of the developed 
test wedge offer with the above-mentioned concentration meter, So that it may be in agreement with the means 
in comparison with the film density forecast which corresponds the actual concentration of a test wedge, and the 
film property that a film model is actual A means to correct the data in the above-mentioned film model 
memory as a function of a compound value. It creates as a function of the transfer function and film model 
which had the look-up table of the data by which the relation between a laser drive value and an image value is 
characterized chosen. In order to be a means to memorize to RAM, and a means to access a laser drive value as 
a function of an image value in the created look-up table and to copy an image on a film The digital laser 
imaging system characterized by having a means to transmit the accessed drive value to a laser scan means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a laser imaging stem. 
[0002] 

[Description of the Prior Art] Generally a laser imaging system is well used for forming the image of a 
photograph from magnetic resonance (MR), a computed tomography X-ray photograph (CT), and the digital 
image data created with the scanner of other types. Generally this type of system is equipped with the image 
tube ** subsystem which adjusts actuation with the continuation tone laser imager which exposes an image, the 
film-processing system which develops a film, and a laser imager and a film-processing system on the 
photographic film. 

[0003] Image datas are a series of digital image values showing the scanned image. According to image- 
processing electronic ****** in an image tube ** subsystem, an image value is processed and a series of digital 
laser drive (namely, exposure) values are created. Each value expresses one value from two or more level 
(namely, gray scale) on the strength which can be set in the location of each pixel into which IJI was divided. 
The range of the scanned image value is scaled and mapped with an image-processing electronic technique by 
the range of the laser drive value which forms the photograph image of a useful continuation tone. This map 
actuation is needed from that an input value and the description checked by looking have a nonlinear relation 
and the sensitization property of a photographic film over the intensity of light being nonlinear. The image tube 
** subsystem of a laser imager is marketed from 3M company of Minnesota St. Paul, and it is equipped with 
the look-up table the plurality by which the relation between an image value and a laser drive value is 
characterized was remembered to be. the max of the inside of a number type film to the image property of 
specification [ each look-up table / type / one ], for example, contrast, and the last image ~ and ~ or it is 
constituted by the minimum concentration. The look-up table chosen to a certain image is accessed by the 
image tube ** subsystem as a function of an image value, and a corresponding laser drive value is determined. 
[0004] In addition to selection of a desired look-up table, the user of 3M commercial laser imager can adjust by 
the manual control which interferes in the contrast of an image, and the level of concentration to an image tube 
** subsystem. However, such adjustment is performed based on trial-and-error about a test pattern, and it is 
inconvenient, and is bad processing of effectiveness. Furthermore, a user can control restrictively the transfer 
function (transform function) of the whole imaging system by choosing one of the look-up tables, and adjusting 
the range of the contrast fulfilled by such look-up table and concentration. In this approach, the drift of the 
transfer function of the whole system which may be caused by factor like lot-to-lot dispersion [ exhausting / of 
the chemical reaction of a developer ] of an ideal and an actual film speed property cannot be taken into 
consideration, either. 

[0005] It is clear that the improved laser imaging system is required succeedingly. Especially, the laser imaging 
system which can be adjusted is automatically required to fluctuation with the sensitization property of a 
medium, and the development parameter of a medium. The system should enable control by the user in the 
larger range about the transfer function of the whole imaging system again. Naturally such a imaging system 
must be able to perform such a function on accuracy and an effectiveness target, in order to be marketed. 
[0006] 

[Summary of the Invention] This invention is the multiuser digital imaging system which can be automatically 
adapted for fluctuation of a medium sensitization property, modification of selection of a user, and the change 
in a development. The laser imaging system consists of one example so that an image may be copied on the film 
contained by the film acceptance device as a function with the film information showing the image value 
showing an image, a user command, and the property of a film. An imager is equipped with the image-data 
input section which accepts a digital image value, the user command input section which accepts a user 
command, and the film information input section which accepts film information. It corresponds to a digital 
laser drive value, a laser beam is scanned, and a laser scanner can copy an image on a film. The data 
characteristic of two or more transfer functions (transform function) is memorized by transfer function memory. 
Each transfer function expresses the relation between the concentration forecast of the film with which an image 



http : //www4. i pdl .j po. go.j p/ cgi -bin/tran_web_cgi_ej j e 



4/23/04 



Page 2 of 9 



is copied, and a corresponding image value. The data characteristic of two or more film models is memorized 
by film model memory. Each film model expresses the concentration of the film with which an image is copied, 
and relation with a corresponding laser drive value. It also has RAM which memorizes digital data. The digital 
processor is connected to the image-data input section, the user command input section, the film information 
input section, a laser scanner, transfer function memory, film model memory, and RAM. As a function of a user 
command, a processor accesses transfer function memory, chooses the data showing the transfer function for 
which a user asks, accesses film model memory as a function of film information, and chooses the data showing 
a film model for an image to be copied by the film. As a function of the selected transfer function and the 
selected film model, a processor creates a look-up table and memorizes a look-up table to RAM. A look-up 
table is data by which the relation between a laser drive value and an image value is characterized. In order to 
copy an image on a film, a processor accesses the laser drive value in the look-up table created as a function of 
an image value, and transmits the accessed drive value to a laser scanner. By this approach, a user does not 
almost have inconvenience and the sound condition of a system transfer function is maintained. 
[0007] In other examples of a laser imager, transfer function memory memorizes a transfer function as data by 
which the range of the cubic root of the transmittance forecast of an image and relation with a corresponding 
image value are characterized. Film model memory memorizes a film model as data by which relation with the 
film exposure value which corresponds a film model with the range of the cubic root of the transmittance 
forecast of an image is characterized. As a function of the cubic root of a transmittance value, a digital 
processor accesses film model memory, determines a corresponding film exposure value and calculates a laser 
drive value as a function of the determined film exposure vaJue. A processor creates the index table of the data 
by which the relation between a laser drive value and the corresponding cubic root of a transmittance value is 
characterized, and memorizes an index table to RAM. A look-up table is created by accessing an index table as 
a function of the cubic root of the transmittance value of the request from the selected transfer function, and 
creates the look-up table of the data by which the relation between a laser drive value and an image input value 
is characterized. It is promptly created by this system, and so, by several users, each user performs separate 
selection and a look-up table can use a system with suflTicient convenience. 

[0008] A imaging system is equipped with the film-processing system which develops the film with which the 
image was copied, and the concentration meter which offers the information showing the concentration of each 
part of the developed film in the example of further others. It also has test wedge memory in order to memorize 
the test wedge data showing the property of a test wedge. Test wedge data express the range of the laser drive 
value corresponding to the film density forecast characterized with a film model. It connects with a film- 
processing system, a densimeter, and test wedge memory, and a digital processor performs test wedge 
calibration processing periodically, and corrects the film model used about the current sensitization property of 
a film. In wedge calibration processing, a processor accesses test wedge memory and it starts copying the image 
of a test wedge as a function of a laser drive value on a film. The test wedge on the film with which the image 
was copied is developed, and the actual concentration of a wedge is measured by the concentration meter. A 
processor measures the actual concentration of a test wedge with a corresponding film density forecast. And a 
processor corrects a film model as a function of a compound value so that a film model may do as the actual 
property of a film one. Before a look-up table is created, so, the difference in the film sensitization property of 
reality and an ideal is corrected, so that it may be caused by dispersion in lot-to-lot manufacture, and secular 
change. By this calibration processing, the transfer function of the whole imaging system will become more 
perfect. 

[0009] In other examples of a laser imaging system, a laser scanner is equipped with an attenuator and adjusts 
the strength of the laser beam scanned in response to an attenuator control signal. The data showing the property 
of a concentration patch are also memorized by concentration patch memory. Concentration patch data express 
the digital laser drive value corresponding to the concentration forecast the film with which the image was 
copied and developed was beforehand decided to be. It connects with an attenuator, a concentration patch, and 
memory, and a digital processor performs a concentration patch calibration during the print of each image. In 
concentration patch calibration processing, a processor accesses concentration patch memory and starts copying 
the image of a concentration patch on each film as a function of a laser drive value. After the film with which 
the image was copied is developed, the actual concentration of a patch is measured by the concentration meter. 
The actual concentration of a patch is measured with a corresponding film density forecast. And a processor 
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creates an attenuator control signal as a function of a patch compound value, and minimizes the difference of 
the measurement value of patch concentration, and an actual value. Fluctuation of the transfer function of the 
whole system between wedge calibrations which are caused by consumption of development reaction mixture is 
amended by it. 

[0010] In other examples of a imaging system, it has the control panel which receives the command which a 
user like desired image contrast or the maximum concentration level chooses. Before creating a look-up table, 
based on a user command, a processor corrects the selected transfer function. Therefore, a user can make an 
image special edition and can double with his selection. Furthermore, since the cubic root of the transmittance 
value memorized by transfer function memory is in people's brightness reaction and linear relation, this 
correction can be performed by the processor by linear transform at a high speed. 
[0011] 

[Example] Multiuser digital laser IMEJINGUSHISUTEMMU concerning one example of this invention shown 
from drawing 1 below at drawing 9 is explained to a detail. 
[0012] First, a system is outlined. 

[0013] The whole multiuser DEJITARUREZA imaging system 10 configuration which relates to this invention 
at drawing 1 is shown. As illustrated, the laser imaging system 10 is equipped with the laser diode printer 
subsystem 12, the image tube ** subsystem 14, and the medium processing subsystem 16, i.e., film-processing 
subsystem. There is a continuation tone laser imager as one example of the printer subsystem 12, and it is 
constituted so that the cartridge 18 which contains the sheet (another **** graphic display is not carried out) of 
a roentgen photographic film and in which re-seal is possible may be accepted. The image tube ** subsystem 14 
is equipped with input port 15, and magnetic resonance (MR), a computed tomography X-ray photograph (CT), 
and the digital image value generated with the scanner of other types are transmitted to the imaging system 10 
through there. An image value is processed by the image tube ** subsystem 14, and creates a laser drive value. 
This laser drive value is used with the printer subsystem 12, and copies namely, exposes an image on the film 
taken out from the cartridge 18. The printed film is developed by the film-processing subsystem 16 just in the 
back, and makes the hard copy of an image. The imaging system 10 can be automatically adapted for the class 
of medium, change of selection of a user, and change of the development parameter of a medium. 
[0014] The image tube ** subsystem 14 changes a raw image value, and creates a series of digital laser drive 
values of the raster scan format used with the printer subsystem 12. Although a look-up table is used in this 
data-processing actuation, a look-up table characterizes namely, maps the relation between an image value and 
the forecast (namely, concentration forecast of the film with which the image was copied) of the optical density 
of that value in the film with which the image was copied. In actuation of copying an image, the image tube ** 
subsystem 14 determines the laser drive value which accesses and corresponds to the look-up table as a fianction 
of an image value each time. 

[0015] A look-up table is created by the image tube ** subsystem 14 using the film model memorized by a 
transfer function (transform function) and memory. The relation between an image value and the concentration 
forecast of the film with which an image is copied is characterized by the transfer function. The transfer 
function used for printing an image with arbitration is chosen by the user. Therefore, the image tube ** 
subsystem 14 is equipped with the memory which memorizes many transfer functions. Therefore, a user can 
choose the transfer function which was most suitable for the specific image. The relation between a laser drive 
value and the concentration forecast of the film with which an image is copied is characterized for every film of 
varieties by the film model. The film model used for processing the image value over a certain image is 
automatically chosen by the image tube ** subsystem 14. That is, the film of the particular type with which an 
image should be printed is discriminated from the received information. 

[0016] A certain user specifies the same command (for example, the same transfer function), and when 
continuing and printing two or more images on a film same type, each image may be printed using the same 
look-up table. However, a user command will be changed if the following print request is a thing from another 
user. Or a user or in order to start wedge calibration processing (it mentions later) and to print an image by the 
image tube ** system 14 automatically, another look-up table by which renewal of data was carried out is 
created. When a new look-up table should be created, the image tube ** subsystem 14 carries out the same 
thing to real time immediately before actuation of copying an image each time. 

[0017] In order to make easy calibration actuation of a look-up table as well as correction of the transfer 
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function described below and a film model, The information which expresses the concentration forecast of the 
film with which an image is copied in a transfer function and a film model it memorizes in the scaled format of 
the corresponding cubic root of an image film transmittance forecast (namely, the concentration forecast of the 
film with which the image was copied — one (transmittance forecast of the film with which the image was 
copied) third - abbreviation - equal). Although the value of the cubic root of a transmittance is expressed in 
this description as "Follov^ng T" value, this value is in people's brightness reaction and abbreviation linear 
relation. By such linear relation to people's brightness reaction, if a T value is used, it vAl\ become easy and the 
time amount which count of a look-up table takes will decrease. 

[0018] Look-up table creation actuation contains the preparation step which calculates an index table from the 
selected film model. The relation between a laser drive value and the T value forecast to which the film v/ith 
which the image was copied corresponds is characterized by the index table. The function of an index table 
scales a film model effectively to the property of a laser scan system, a film, and a chemical reaction which is 
carrying out current actuation. Therefore, an index table is calculated from a film model with the greatest and 
minimum the laser power level and wedge calibration data which were newly measured. Once an index table is 
calculated, a look-up table will be created by accessing an index table as a function of the T value of the 
selected transfer function, and v^ll create the data array which maps an image value in the laser drive value in 
the operating characteristics of a current imaging system at accuracy. So, the accuracy of a system transfer 
function is maintained and, moreover, disadvantage is hardly given to a user. 

[0019] By the imaging system 10, a user can make a certain image parameter special edition. For example, 
according to the property of an image, a certain user can choose an image with lower higher or contrast. A user 
can also specify the maximum concentration (Dmax) to an image. For example, while an ultrasonic image is 
generally printed by about 2.0 Dmax, the image of CT or MR is printed by larger Dmax than 3 in many cases. 
Although a certain specific user may use by chance, since it is impossible to fit a transfer function to all the 
spectrums of image concentration with possibility that no users will almost choose first, and contrast, the 
imaging system 10 accepts a user command and changes contrast and an image parameter like Dmax. the 
transfer fianction with which the image tube ** subsystem 14 was chosen by the user command ~ selection ~ 
and - or such a user command, i.e., contrast, and Dmax are performed by fluctuating to linearity. This approach 
of correcting a transfer ftjnction and fitting to a user's selection is comparatively easy, and, so, includes high- 
speed mathematical math operation, the min the user was remembered to be by the selected transfer function — 
and ~ or the min inharmonious with the maximum T value ~ and - or when it is going to copy an image on the 
film which has the maximum concentration property, correction of a transfer function is made similariy. 
[0020] The actual sensitization property of a film is not in agreement with the "ideal" property represented with 
the film model in many cases. It may be generated according to many factors and such fluctuation includes lot- 
to-lot dispersion in a production process or secular degeneracy in the factor. The imaging system 10 performs a 
wedge calibration process periodically, and compensates for such fluctuation in a film sensitization property. 
The image tube ** subsystem 14 initializes the print of a "test wedge" film among a wedge calibration. A test 
wedge is the patch of 1 set of single concentration, and each patch is printed with a certain laser drive value 
which is in agreement with one of the range of predetermined image concentration. The actual concentration of 
a patch is measured with the concentration forecast of the film with which an image is copied to a certain laser 
drive value (it characterizes with a film model), and a film model is corrected so that it may be in agreement 
with a actual film property. 

[0021] The property (for example, strength of the chemical reaction in the case of a wet process system) of the 
medium processing subsystem 16 also plays an important role in the repeatability of the property of the whole 
system transfer function. Generally such a property changes quite slowly and changes over the period between 
or for how many days according to the frequency where the imaging system 10 is used, when. In order to 
correct such change, the image tube ** subsystem 14 performs a concentration patch calibration also in 
actuation of copying an image each time. A concentration patch calibration includes printing the patch of single 
concentration on the upper bed of each image. It is exposed using the laser drive value predicted that a single 
concentration patch is in agreement with middle brightness concentration like 1.0. The concentration of this 
patch is measured by the image tube ** subsystem 14, after an image and a patch are developed by the 
processing subsystem 16. If the concentration of a patch is carrying out the drift, the concentration, i.e., the 
concentration forecast, of a schedule, the image tube ** subsystem 14 will correct a drift by adjusting a laser 
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scanning subsystem. Such a description of the laser imaging system 10 and the other descriptions are described 
in detail by the following. 

[0022] Next, a laser printing subsystem is explained. 

[0023] The whole laser printer subsystem 12 is shown in drawing 2 . As illustrated, if the printer subsystem 12 
is equipped with a drawer 20 and this drawer is opened, the cartridge acceptance base 22 can be accessed and a 
film cartridge 18 will be arranged there, in order to move to a drawer 20 about the base 22 the closing motion 
device 24 - mounting After the film cartridge 18 has been arranged at the base 22, a drawer 20 is 

shut and a cartridge is sealed in a protection-from -light component. And it becomes possible to be taken out 
from a printer system 12, without opening a cartridge 18, and becoming possible to take out a film from there, 
next sealing a cartridge again, and completely doing breakage to the remaining film, if the closing motion 
device 24 operates. So, the thing which is the need and which is arranged like before by the way at the printer 
subsystem 12 is possible for the cartridge 18 which contained the film with which a type differs from size. Mr. 
REMBERUGA who entitles the closing motion device for laser imager film cartridges about a cartridge 18 and 
the closing motion device 24 - ** it is indicated more by the U.S. Pat. No. 5,132,724 description to twist at 
the detail. 

[0024] As shown in drawing 1 , the laser printer subsystem 12 is equipped with the printer control system 30 
and the film pickup device 32 which the microprocessor has been arranged again, the film transport device 34, 
the laser scan system 36, and the bar code scanner 40 carried in the closing motion device 24. The optical bar 
code 42 is attached to each cartridge 18. The property information in which machine reading by the 
corresponding cartridge and the film in it is possible is included in the bar code 42. As one example, the 
information encoded by the bar code 42 contains discernment of each cartridge, cartridge manufacture 
hysteresis, a film type, and film size. 

[0025] The printer control system 30 adjusts and controls actuation of the printer subsystem 12, and connects a 
printing subsystem to the image tube ** subsystem 14. After the film cartridge 18 has been arranged at the 
printer subsystem 12, while a control system 30 operates the closing motion device 24 and opens a cartridge 18, 
simultaneously, a scanner 40 drives it and it crosses a bar code 42. The information read in the bar code 42 is 
used also by the printer control system 30 as if sent to the image tube ** subsystem 14. The film pickup device 
32 arranges the sheet of a film from a cartridge 18 to ejection, and arranges a sheet in the film transport device 
34. The film transport device 34 passes a imaging station (not shown [ divide and ]) for a film under control of 
the printer control system 30. With the image tube ** subsystem 14 and the printer control system 30, the laser 
scan system 36 will expose a film, if a film is carried to a imaging station. 

[0026] The laser scan system 36 includes laser diode 43, the rotating type mirror scanner 44, an attenuator 46, 
and the power monitor 48. It connects so that the digital laser drive value from the image tube ** subsystem 14 
may be accepted, and a laser diode 43 generates the laser beam to which strength was adjusted as a function of a 
laser drive value. The raster scan of the adjusted laser beam is carried out with a scanner 44 in a film top. A 
control signal is answered from the image tube ** subsystem 14, and the reinforcement of a laser beam is finely 
tuned by the attenuator 46. As [ indicate / as one example, / an attenuator 46 is a revolution pole filter and / 
attenuator / by the U.S. Pat. No. 4,812,861 description / / else / SASAKI Mr. ] It connects with the image tube 
** subsystem 14, and the power monitor 48 is also equipped with the photodiode arranged so that a part of laser 
beam to scan may be interrupted in the location close to the flat surface which copies an image on a film. The 
information transmitted from the power monitor 48 is used by the approach described in detail by the following, 
scales a laser drive value, and attains the proper exposure range. 

[0027] The film with which the image was copied is conveyed by the processing subsystem 16 for 
development. With the property of a film that an image is copied, the processing subsystem 16 can be 
considered as a wet chemical treatment or thermal processing, and is equipped with the conveyance device 50 
and a concentration meter 52. When a film is developed, the conveyance device 50 conveys a film to the 
processing subsystem 16. A densimeter 52 can be materialized in the configuration indicated by the U.S. Pat. 
No. 5,1 17,1 19 description it is [ the film density meter of an auto range / / else / Lynn Berger Mr. ] entitled, the 
edge of the film with which the image tube ** subsystem 14 tends to copy an image so that it may state to a 
detail below -- a test wedge — and - or it can start printing a concentration patch. The optical density of a test 
wedge and a concentration patch is measured by the densimeter 52, after a film is developed, and the 
information showing such concentration is transmitted to the image tube ** subsystem 14. The image tube ** 
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subsystem 14 uses the measured concentration information for a control function with the below-mentioned 
calibration. 

[0028] Next, an image tube ** subsystem is explained. 

[0029] The image tube ** subsystem 14 is equipped with two or more input modules 60, the processor 62, the 
output module 64, and the control panel 66. Each input module 60 is constituted so that one person or two users 
may use the imaging system 10, and it contains the memory management processor 67 and the electric 
programmable read-only memory (EPROM) 68. The input module 60 shares the transfer function and film 
model which are used by the user, and they are memorized by EPROM68. On these descriptions, the part of 
EPROM by which a film model is remembered to be "transfer function memory" in the part of EPROM68 the 
data of a transfer function are remembered to be in this way below is called "film model memory." Each input 
module 60 is equipped with EPROM68 which can memorize the transfer function of 15, and the film model of 
16 in the one example of the image tube ** subsystem 14. The input module 60 is equipped also with sufficient 
memory to memorize the image value to the number image in the waiting for a print for two or more users who 
use a module. The memory management processor 67 controls the storage with the transfer function into 
EPROM68, and a film model, aiid adjusts transfer of the data containing the image value, the transfer function, 
film module, and look-up table between an input module 60, PURROSESSA 62, and the output module 64. 
[0030] The processor 62 is connected to the concentration meter 52 of the input module 60 of the image tube ** 
subsystem 14, a control panel 66, the bar code scanner 40 of the output module 64 and the printer subsystem 12, 
an attenuator 46, the power monitor 46, and the medium processing subsystem 16. A processor 62 controls 
actuation of the image tube ** subsystem 14, and adjusts actuation of an image tube ** subsystem with 
actuation of the printer subsystem 12 and the medium processing subsystem 16. A processor 62 also performs 
all processing actuation about creation of a look-up table. In the one example, a processor 62 combines a 
floating point unit and the random access memory (not shown [ divide and ]) which collaborates with Motorola 
68030 processor, 

[003 1] The output module 64 is equipped with a processor 70 and random access memory (RAM) 72, The look- 
up table created by the processor 62 is downloaded to RAM72, in order to use in actuation of copying an image. 
In actuation of copying an image, a processor 70 accesses real time at a look-up table as a function of the image 
value received from the input module 60. The laser drive value determined by accessing a look-up table is 
assembled by raster scan format, and is transmitted to the laser scan system 36 by the processor 70. An image- 
processing function like the revolution of the change in size or an image can also be performed by the processor 
70. 

[0032] Next, a format of a transfer function and a film model is explained. 

[0033] Drawing 3 is the schematic drav^ng of the transfer function of the whole imaging system connected to 
the reaction triggered in an observer. Transfer of a series of information is as follows. That is, the image value 
X is changed into laser drive value Y (X) by the image tube ** subsystem 14 using a look-up table 92. The laser 
drive value Y is transmitted to the laser scan subsystem 36, and changes to exposure value E (Y) there. The film 
94 exposed and developed sets an exposure value to film density D (E), Although actuation of a laser imager 10 
is completed at this event, a series of transfer continues further. The film with which the image was copied is 
arranged in transilluminator 96, and makes luminescence value L (D). Finally, a luminescence value pulls out 
brightness reaction [ from an observer 98 ] B (L), The chain of the transfer produced between a raw image value 
and an observer's brightness reaction can be characterized as B (L (D (E (Y (X))))). 

[0034] To an easy reaction, transfer for the brightness reaction from image luminescence is the primary order, 
and is B=aLp-BO. Expressing with the format to say is possible. Here, a and BO are dependent on the 
environment of the perimeter when seeing. Refer to "unified relation between brightness and luminescence". [ / 
else / H.W. BODDOMAN Mr. / which was carried on a CDE conference note, the Kyoto session 1979 (a CEE 
central bureau, Paris, 1980), and the 99 - 102nd page ] About 1/of these reference and others to characteristics p 
is equal to 3. Based on this analysis, the parameter by which handling or the output of **** and a imaging 
system is characterized as 1 / a diffusion (namely, cubic root) image transmittance by which the cube was 
carried out is proportional to the brightness reaction of those who are observers mostly about the output of the 
imaging system 10 at linearity. Using this relation, the image tube ** system 14 expresses with the form of 
corresponding transmittance related value T=(transmittance) 1/3 the data showing the concentration forecast of 
the film with which the image was copied, and memorizes them in transfer function memory and film model 



http://www4.ipdl .j po. go.j p/cgi -bin/tran_web_cgi_ej j e 



4/23/04 



Page 7 of 9 



memory. Expressing and writing in a transfer function and a film model in the form of the transmittance related 
value T is the point that a processor 62 can perform linear transform in correction of the transfer function 
described below, and it is a big advantage. 

[0035] The transfer function has described the functional relation of an image value and the concentration 
forecast to which the film with which the image was copied corresponds. In one example of the above- 
mentioned image tube ** subsystem 14, the transfer function of 15 is memorized every input module 60 as a 
numeric-array expressed with EPROM68 by TF (i), respectively. Index i is equal to an image value 
(corresponding to the wordsize of an image data, it scales appropriately). The numeric value of TF (i) is the 
corresponding transmittance related value T stated to immediately the top. Drawing 4 is a graphical 
representation about the transfer function memorized by EPROM68. 

[0036] The film model has described the functional relation of the concentration forecast of the film with which 
an image is copied, and a corresponding film exposure value. In the one example of the above-mentioned image 
tube ** subsystem 14, each of the film model of 16 for every input module 60 is memorized in the array 
expressed with EPROM68 on FM (i). Index i is equal to the scaled transmittance related value T. The numeric 
values of FM (i) are the scaled pair numeric value to which a desired exposure value corresponds, and log (E). 
Especially the exposure value E is standardized by exposure required to print the maximum of allowance film 
density, and Dmax. that is, e=E/EDmax it is . Thus, the standardized exposure value is referred to as e in the 
next part of this description. As an example, a film model contains log(e) =0 (it corresponds to e= 1) in the 
address corresponding to D= 3.2 to the film type which has the maximum image concentration of 3.2. Drawing 
5 is the graphical representation of the film model memorized by EPROM68. 
[0037] Below, creation of a look-up table is explained. 

[0038] A look-up table is created as the transfer function chosen to the specific image which should be printed, 
and a function of a film model. A transfer function is chosen by the user through a control panel 66. Although a 
film model is automatically chosen by the image tube ** subsystem 14, this is performed by the image system 
10 using the film identification information read in the bar code 42 of the film cartridge 18 by which the current 
load is carried out. 

[0039] Creation of each look-up table contains the medium step which creates the index table which makes the 
standardized exposure value e correspond to the current dynamic power range of a laser diode 43. Therefore, an 
index table is the array of IT (i). An index is equivalent to the transmittance related value T. The value of IT (i) 
is 12 bits in digital corresponding laser drive value, and it gives a proper film exposure value so that it may 
become the above-mentioned transmittance related value. Drawing 6 is the graphical representation of an index 
table. 

[0040] As shown in drawing 6 , an index table is calculated from a film model using the measurement 
information showing the property of the laser diode 43 operated now. Aging of the max of a laser diode 43, 
minimum power output-level Pmax, and the Pmin is carried out, respectively. Such change may be caused by a 
factor like the temperature change of a laser diode 43, and secular change of a device. In each wedge calibration 
processing (it mentions later for details), the image tube ** subsystem 14 measures Pmax and Pmin at the flat 
surface which copies an image on a film using the power monitor 48. The image tube ** system 14 calculates 
the digital laser drive value IT over the film model which is in agreement with the following equality using the 
value of log (e) in a film model. Namely, IT=4095(l-101og(e)) R/(R-1) 
here R=Pmax/Pmin it is . 

[0041] The image tube ** subsystem 14 also performs the calibration of the laser scan system 36 by [ to which 
the output Pmax by laser diode 43 is set to log(e) =0 (that is, it prints at the maximum of the image 
concentration of a film) ] setting up an attenuator 46 like. Scaling actuation is also performed by the image tube 
** subsystem 14, the Pmax output by the laser diode 43 is produced with the laser drive value 0, and a Pmax 
output is produced with the laser drive value 4095. When scaling by such approach, the highest laser drive 
value is in agreement with the field where the minimum drive value is the darkest in accordance with the 
brightest field of an image. 

[0042] As shown in the graphical representation shown in drawing 7 , once an index table is created by the 
above-mentioned approach, the image tube ** subsystem 14 will create a look-up table by easy index actuation. 
The selected transfer function is accessed as a function of each image value, and determines a corresponding T 
value. And an index table is accessed as a function of T values each, and determines a corresponding laser drive 
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value. The image tube ** subsystem 14 does not require performing a mathematical operation during this look- 
up table creation actuation. Since the processing which changes an image value into a digital corresponding 
drive value performs index actuation using a look-up table, it is easy and, so, high-speed. With this approach 
that creates a look-up table, a system-wide transfer function v^ll become very faithful. It is because the table is 
based on the transfer function chosen by the user and the proper film model. 
[0043] Next, correction of a transfer function is explained. 

[0044] As described above, a user can change contrast and a certain image parameter like Dmax by the imaging 
system 10. It keys selection of such a user of a type through a control panel 66. the image tube ** subsystem 14 
~ selection of a transfer function - and - or correction adjusts such change. 

[0045] Since it memorizes in the form of the transmittance related value T assumed that a transfer function is an 
abbreviation linear function of a brightness reaction, correction of a transfer function is calculated as linear 
transform. Such an operation can be performed at easy and a high speed by the processor 62. Since Dmax is 
increased from 2.0 to 3.0, the property of the transfer function corrected by linear transform is shown in 
drawing 8 (a). As for the final transfer function 77, only the inclination and the intercept are changing from the 
early transfer function 78 so that clearly from this drawing. On the other hand, if a corresponding transfer 
function is corrected to drav^ng 8 (b) based on concentration so that it may be shown, not linear transform but a 
more complicated mathematical operation wall be included, 

[0046] the max memorized by the selected transfer function - and - or Dmax which does not suit vAth the 
minimum T value - and - or a transfer function is corrected to it by the image tube ** subsystem 14 also when 
a user is going to copy an image on the film which has Dmin. This correction is also made by the easy linear 
transform of a transfer function. Thus, since a transfer function is correctable immediately, the imaging system 
10 can perform adjustment of the large range which a user chooses, and a system does not almost have a loss 
relatively and it copies an image completely. 
[0047] Below, wedge calibration processing is explained. 

[0048] From various reasons including dispersion in lot-to-lot manufacture, or secular change, the "ideal" film 
model memorized by EPROM68 does not express a actual film property to accuracy at what kind of time. The 
image tube ** subsystem 14 performs wedge calibration processing, and it adjusts a film model so that the 
actual property of a film may be expressed. Wedge calibration processing is always performed at following any 
or a case. 

(1) When put into the cartridge 18 which contains the film of a new lot in a laser imager 10 (determined by the 
information read in the bar code 42 of a cartridge). 

(2) When time amount while printing two continuous images exceeds fixed time amount on which it decided in 
advance, for example, 8 hours. 

(3) In order to attain standard patch concentration, when it is shown in the concentration patch calibration 
processing described below that a big shift nonpermissible in exposure is required. 

(4) When a user operates a control panel 66 and demands a calibration. 

[0049] In order to make wedge calibration processing easy, the range of the laser drive value (namely, test 
wedge laser drive value) corresponding to the range of a film density forecast is memorized by System 
EPROM. In wedge calibration processing, the image tube ** subsystem 14 drives the laser scan system 36 with 
a test wedge laser drive value, and copies the image of a series of concentration patches (namely, test wedge) on 
the sheet of a film. The film which had the image containing a test wedge copied is developed by the processing 
subsystem 16, and the actual concentration of a test wedge is measured by the concentration meter 52. A 
processor 62 compares with the information showing the film density forecast memorized in the densitometry 
value of a test wedge by the film model to the film with which the image was copied. If it turns out that an 
inconsistency is between the measurement value of film density, and a forecast, linear transform of the log (e) 
value the film model was remembered to be will be carried out so that it may be in agreement with the 
measured log (e) value. 

[0050] Drawing 9 is the graphical representation of the film model 80 memorized by EPROM68. The 
concentration (T value) 82 measured from eight wedges is also shown in this drawing as an example. The line 
which connects between test wedge laser drive values shows the film model 84 which is created during wedge 
calibration processing and which was corrected to linearity in section with the image tube ** subsystem 14. The 
corrected film model continues being used for the image tube ** subsystem 14 instead of an "ideal" model after 
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wedge calibration processing until such calibration processing is performed next. It is possible to use many test 
wedge laser drive values more according to extent of the correctness in which a film model carries out the need, 
and it is also possible to interpolate the point between the T values in the film model 84 which reached or was 
corrected using the more complicated nonlinear curvilinear approximation algorithm by which the sample was 
carried out. The precision of a system-wide transfer function improves by correcting a film model by such 
approach before look-up table creation. 

[0051] Next, concentration patch calibration processing is explained. 

[0052] Concentration patch calibration processing is performed by the image tube ** subsystem 14, and 
compensates the comparatively long-term drift covering the whole transfer function of the imaging system 10. It 
is generated from between in the period of how many days when, and this type of drift is produced mainly by 
property change (for example, consumption of a developer) of the processing subsystem 16. When copying an 
image on each sheet of a film, a drift is compensated with the image tube ** subsystem 14 by performing 
concentration patch calibration processing and adjusting the attenuator 46 of the laser scan system 36, 
[0053] The patch concentration information that the laser drive value about the patch concentration determined 
beforehand is expressed with System EPROM is also memorized. As one example, the patch concentration 
determined beforehand is 1.0 and carries out profile coincidence at the middle brightness of an image. In 
concentration patch calibration processing, it needs to access a laser drive value from System EPROM, and to 
print the patch of single concentration on the upper bed of a film using this information in each actuation of 
copying an image. And a film is developed by the processing subsystem 16 and the concentration of a patch is 
measured by the concentration meter 52. A processor 62 controls an attenuator as a function of a compound 
value in order to minimize the difference of consistency in the next consistency calibration processing as 
compared with an image consistency forecast [ as opposed to a laser drive value for a densitometry value ] 
(determined from a suitable film model). In the one example, if the absolute value of the difference of the 
measurement value of patch concentration and a forecast is not larger than the 1st value decided beforehand, an 
attenuator is not adjusted. About all the concentration difference absolute values between the 2nd value 
beforehand decided to be the 1st value decided beforehand, 1 set of 1st amounts which correct an attenuator are 
made. Similarly, the 2nd amount of bigger attenuator correction is made about all the bigger concentration 
difference absolute values than the 2nd value. When a concentration difference is larger than the 3rd value 
decided beforehand further again, the image tube ** subsystem 14 starts test wedge calibration processing. An 
attenuator corrective action can be performed simply and effectively, and does not need to calculate a look-up 
table by quantizing actuation in this way. A concentration patch calibration makes a system-wide transfer 
function still more perfect. 
[0054] Finally, a conclusion is described. 

[0055] The imaging system 10 can be automatically adapted for change of a medium, change of selection of a 
user, and change of the development parameter of a medium. Therefore, a sound condition is maintained, 
without a system-wide transfer function almost applying disadvantage to a user. By the approach of calculating 
a look-up table, this actuation can be performed promptly, and it makes it easy to use a imaging system with 
sufficient convenience by several users by it. Moreover, it is adapted for selection of the user of the large range. 
[0056] In addition, it is not limited to the above-mentioned example and this invention can be carried out in 
various modes. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the multiuser laser IMEIJINGU system concerning one example of this 
invention. 

[Drawing 2] It is the perspective view of the printer subsystem of drawing 1 . 

[Drawing 3] It is the block diagram of the whole transfer function performed by the laser imaging system. 
[Drawing 4] A transfer function is the graphical representation showing the approach memorized by the 
memory of a imaging system. 

[Drawing 5] A film model is the graphical representation showing the approach memorized by the memory of a 
imaging system. 

[Drawing 6] It is the graphical representation showing the approach by which an index table calculates from a 
film model, and is memorized by the memory of a imaging system. 

[Drawing 7] It is the graphical representation showing how a imaging system creates a look-up table a from a 
transfer function and an index table. 

[Drawing 8] (a) is the graphical representation of the corrected transfer function expressed with the format of 1 
(transmittance)/linearity 3 that a transfer function is memorized in a imaging system, (b) is the graphical 
representation of the corrected transfer fianction expressed with the format of the concentration which becomes 
nonlinear. 

[Drawing 9] It is the graphical representation of the film model of an ideal, and the corrected film model. 

[Description of Notations] 

10 Imaging System 12 Printer Subsystem 

14 Image Tube ** Subsystem 15 Input Port 

16 Processing Subsystem 18 Film Cartridge 

20 Drawer 22 Cartridge Acceptance Base 

24 Closing Motion Device 30 Printer Control System 

32 Film Pickup Device 34 Film Transport Device 

36 Laser Scan System 40 Bar Code Scanner 

42 Bar Code 43 Laser Diode 

44 Revolution Mirror Scanner 46 Attenuator 

48 Power Monitor 50 Conveyance Device 

52 Densimeter 60 Input Module 

62 Processor 64 Output Module 

66 Control Panel 67 Memory Management Processor 

68 EPROM 70 Processor 

72 RAM 80 Film Model 

82 Measurement Concentration 84 Corrected Film Model 
92 Look-up Table 94 Film Developed [ Exposure / ] Negatives 
96 Transilluminator 98 Observer 
X Image value 
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